S1: Scheme of the experimental geometry 22
A schematic representation of the experimental geometry is shown in Fig. S1 . The 23 ac-cut surface of a LBCO (x=9.5%) sample was illuminated with pump and probe 24
THz pulses, both polarized along the c direction (i.e., perpendicular to the Cu-O 25 layers). The probe beam had an incidence angle of 45°, while the pump hit the 26 sample at normal incidence. 27 28 
In a perturbed state in which the oscillator strength is modified as 45 affected by the following boundary conditions at the vacuum-sample interface 3 . 65
67 . 121
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S4. Pump spectrum 123
The electric field profile of the THz pump pulse measured at the sample position is 124 displayed in Fig. S2A along with the corresponding frequency spectrum (Fig. S2B) . 125 This is peaked at ~0.5 THz, being therefore resonant with the JPR of LBCO 9.5 (see 126 reflectivity edge in the blue curve of Fig. S2B ). The input pump field used in the 127 simulations is also displayed (dashed), both in time (Fig. S2A ) and frequency 128 domain (Fig. S2B) . 129 The spectrally integrated pump-probe response is displayed in Fig. S3 for different  142 pump field strengths. A minimum field of ~30 kV/cm was required to induce a 143 response of sufficient amplitude to be detected in our experiment. 144
The oscillatory behavior at twice the equilibrium JPR frequency was found to be 145 only weakly dependent on the pump field strength. Note that pump-field-146 independent 2ω JP0 oscillations are only observed at t ≳ 0 ps, i.e. after the early-time 147 dynamics (t ≲ 0 ps) dominated by perturbed free induction decay 4,5,6 (shaded region 148 in Fig. S3) . 
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S6. Temperature dependence 173
In Fig. S5 we show the measured equilibrium reflectivity of LBCO 9.5 at two different 174 temperatures. The JPR exhibits a red shift from ~0.5 THz to ~0.35 THz upon 175 increasing the sample temperature from 5 K to 30 K. 176
The temperature dependence of the spectrally integrated pump-probe response has 177 also been determined experimentally (only the oscillatory component of this 178 response is shown in Fig. S5B 
